possible cause of the production of aneuploid and polyploid gametes (Sarvella 1958 , Bell 1964 , Omara 1976 .
In the present investigation cytomictic connections have been recorded in species of Leonurus, Leucas and Mentha. The present study has been conducted to elucidate the cause and significance of this process. ferent meiotic stages. It has been observed in both fixed and fresh flower buds. In some taxa rows of cells have been shown to be connected by cytomictic connections (Fig. 6 ). Cyto mixis is particularly common in first meiotic division although it has been observed as late as second meiotic telophase (Figs. 7, 8) . Cytomictic connections between microsporocytes have been noticed both as cytoplasmic bridges (Figs. 2, 5) and as direct cytoplasmic contact between adjacent cells with their common walls dissolved (Figs. 3, 4) . The details concerning the cytomictic connections in the different taxa have been presented in Table 1 . Pollen sterility on the basis of stainability reaction with aceto-carmine was record ed for all the investigated taxa (Table 2) .
Seed set by open pollination on the five plants (in Mentha piperita) was about 15 per cent. Barring a few, all of them failed to respond to the germination test.
Discussion
The origin and evolutionary implications of cytomixis are not precisely understood. Several suggestions have been put forward to explain the probable origin of cytomixis. These include the effect of fixation (Linnert 1955 , Takats 1959 , Heslop-Harrison 1966 , abnormal pathologi cal conditions (Bobak and Herich 1978, Morisset 1978) , physiologically controlled behaviour (Sarvella 1958 , Bell 1964 , nutritional deficiency (Milajajev 1967) as well as genetic reasons (Brown and Bertke 1974, Omara 1976) .
In Mentha piperita Linn. cytotype I (2n=120), the process of cytomixis probably occurs as a natural phenomenon and not as an artifact as proposed in several other genera. Owing to the persistent occurrence of cytomictic connections in almost all the stages of meiotic di vision both in fixed as well as in fresh material, it must be considered as a regular cytological phenomenon in this cytotype. Gottschalk (1970) has proposed that this process is limited to genetically unbalanced plants such as haploids, triploids and other hybrids. The regular formation of sixty bivalents during first meiotic metaphase is encountered in this investigated cytotype of M. piperita. Exclusive bivalent formation confirms its allopolyploid origin (Kundu and Sharma 1985) . The frequent occurrence of several meiotic irregularities is also indicative of its genetically disturbed nature. This cytotype of M. piperita therefore seems to substan tiate Gottshchalk's aforementioned claim. But the presence of cytomixis in Leonurus and Leucas, as recorded in the present investigation, would seem to negate this claim, as they are cytologically quite stable diploid genera.
Aneuploid plants are a common feature of polyploid population. Along with the in traspecific polyploid series in M. piperita several aneuploid cytotypes of this species have also been noted (Morton 1956 , Sharma and Bhattacharya 1959 , Belyaeva et al. 1970 . That cyto mixis is specifically involved in the formation of aneuploid gametes has been adequately docu mented in the literature (Sarvella 1958 , Bell 1964 , Salesses 1970 . Marechal (1963) also noted that cytomixis contribute to the production of aneuploid gametes. He, however, did not at tribute any evolutionary significance for those aneuploid gametes because of their non-viable nature. Salesses (1970) speculated a direct correlation between the production of aneuploid as well as unreduced male gametes and the cytomictic connections in the genus Prunus.
The occurrence of cytomictic connection in this cytotype of Mentha is important in that, it is associated with high pollen sterility (51.77%) and no viable seed formation. However, mere cytomixis cannot account entirely for such a high percentage of pollen sterility recorded here. Obviously, other factors including meiotic irregulartities such as laggards, early separ ation of bivalents, micronuclei formation are also involved. Nevertheless, it is difficult to state precisely the other causes of infertility. It is probable that cytomixis is responsible for the production of aneuploid gametes in this cytotype. From an evolutionary point of view , however, this is of limited significance because of the absence of viable seed setting .
Cytomixis has been noted within two out of the nine populations of Leonurus sibiricus studied. These two populations also possess a high percentage of sterile pollen grains in com parison to others ( Table 2 ). The relatively high percentage of pollen sterility noted in popula tions V and VII may presumably be attributed , at least partly, to such cytomictic connections.
In Mentha arvensis L. var. javanica (Bl .) HK. f., the cytomictic connections involving microsporocytes at first meiotic prophase may be one of the factors leading to the subsequent disintegration of the microsporocytes .
Abstract
Cytomixis has been observed in the pollen mother cells of Leucas aspera, two species of Mentha and two populations of Leonurus sibiricus. In Mentha piperita L. (2n= 120) , it has been noted to be of common occurrence as it occurs in almost all the stages of meiotic division . The probable correlation between the aneuploid gamete production , pollen sterility and the cytomictic connections in all the investigated taxa has been indicated.
